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(54) ATTENUATOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an attenuator, 
with which a dispersion in the threshold voltage of an 
FET caused by a production process and a temperature 
change can be compensated, 
SOLUTION: This attenuator has an attenuation 
operating part 27, which has a serial FET 13 for variable 
attenuation with one terminal as a signal input part and 
the other terminal as a signal output part, for attenuating 
an input signal inputted from a high frequency signal 
input terminal 10 and outputting the signal from a high 
frequency signal output terminal 1 1 by the variable 
resisting operation of the FET 1 3 for variable attenuation 
based on the change of a control voltage Vcont, and a 
source bias circuit 26 for applying a source bias to the 
FET 13 for variable attenuation. The source bias circuit 
26 has FET 18 and 19 for bias, the source potential of 
the FET 18 for bias is applied to the gate of the FET 19 
for bias and the source potential of the FET 19 for bias 
is applied to the source of the FET 13 for variable 
attenuation. 
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(57) 

c o n t cD^^b^C J: ^ pJS««ffl F E T 1 3 cDW^ftt 

-CC4^, v-;:</^''rT^^lH]fS2 6('^. ^^'H^rJ^mFET 
18, 1 g-SrWL. ^^-TrxfflFET 1 8<7.)y-^xmi4 
:j)vAVTXffiFET 1 9<Z)y-' h fC^^6ll. ^^-TTX 
fflF FT 1 9c7:)y^-XS{4?!^^pJ^^^fflF ET 1 3<DV 
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nm^Atjm^ ^xtj ^ ri6A:bmn^mm <5 i+r mis 

F E T t c y - ;^ / < -f T ^ X. ^ /c i6 <D y - ^ ^ T X 

ma7:?^Mtaii2cDMvrxffiF &:T<7Dy- h^c^^e 

F E T CD y - X 6 tin ^ ^ c i i 

im^ms] micr>^'<'{r7.m¥ETit. tf-v^cm 
mmBimm^n^ i ^ & f u >(^cmmmj±mm 

FET<DV-:^(^C^^hHXl.^^Ct^mmt^^m^ 

m^m 5 ] ^^mmm FETtmi^J:i^m2<D^^ 
^r:^mFETt^to>^v y'r^mm^ fix o ^ ^m^m 1 

m^m 6 ] -^^mmm f e t^^ . mmmKi)^^- h 

cfcory-y^^c^^en^^eicomfiM^cjec-c. A 

[0 0 0 1 ] 
[0 0 0 2] 

[m^(Dmm] mmmmt;:^. mm ^ ^smm(D^mx' 
it^m-^mm-^^rj:^MmmmF ETf)mi.^hh,x\.^ 

Vcont (OFF)-Vreft 

[0013] 

m±V ret (LS[^) '.C%jLX. m^MftV c o n t ^ 



>K [ 0 0 0 3 ] ^ 2 icrii^^cymm-mcDm^m^yf^rm^m 

[0 0 04] pJ^i^SfflFET5t;i:. K I- ^ 
S6^/rLri«glig«-^A;^^-^Hc^S^3ti. y-x 

^^mmm f e t 5 cd y - x cctits 8 ^/r Lx r mm ^ ti 
[0 00 5 ] stt^sfta . 7 iiis^s«fficDW»a^ffl± 

[0 0 0 6] I N{t7Kt}m^. O U T (iHi^ft-^. V c 
o n t V r e f ^^H^cDSrHMffir ^>^o 

20 [ooo7]m2<Dmm^c:hi^x. ^mmmmFET5 
(OFF) i-^^i. h • y-xM^fiVg s (o 

FF) tL^immBV iht(Dmm^t'0^*<DJ:^(^ctj: 

s ^m^Mmm f e x 5 cd y-xm{i-c^>^» 

[0 00 8] 

Vth^Vgs (OFF) 

= Vg-Vs • • • (1) 

30 "^^mMmF ET b<D^- h cat. Mi.^mmm^^'T^ 

X\ m^i^mmv c on i^^-hmiitV s t^rj:TC<t 
[0 0 0 9] ^/c. Bl^ili^fflFET5cDy-XtC{^. 

Mi.^imm^'n-r^mtKsi^mm^^rix^^). iidtm 
omm:f)^v-:^.^chn^^o:>x\ mmmf^v r e t^v 

[0010] L/c:^^^r. ttT^M^flaFET 5:05-1^ J: ^ 
trj:^itm<ommmKV cont^Vcont 
40 (OFF) i-rSi. ( 1 ) ^ii, --^^cDcfc-^^c;^^^, 
[0011]Vth-Vcont (OFF) -Vref 

[0012] 



V t h • • • ( 2 > 

50 ^^fb^ii. cncccfc':>r««S^:3> h a-yi^LTi^ 



(3) 



12 00 2-3 6 8 56 2 



^MiSmffiV c o n t ( O F F ) Ei. pISM^ffiF E 

[0014] C cr , ^^mnm F E T 5 pO^^^ i ^ i'Th 
>^c!:4-^t^M(D*iJ|gJmi±V c o n t (OFF) ti. 
i^fflFETStDL^O^fit^EEV t h^CcfcO^ftT^C 

mi ^^m.Lxmm't^. mi\t. as'^ft^cj: 

'2>ftr#^ffiV c o n t (OFF) . mmn&y r e f 4o 

[0015] c(Daf*M"rti. mmmsy r e f ^ 

thXl^^hfc^. (2) CD3 0CD/^^^-^CDM^4 

fb^^i. ^nccf4^l\ pJ^^g^F ET5?&^^ J: -5 
:t:7^i^cC^l:^L^O$iJiaJ^EEVc 0 n t (OFF)c7>ffi^> 

[0017] L/<i7(?^-or. mmmaV ret tLxm— 

V c 0 n t CON) - V r e f +V t 

mmB&tmi^t. mmmj±v c o n t cD^{b«cc>r^T 

CDlt^^^H5CC^-r. GS = 1 5 0 d B/VCDig^ ($fj 

m®s : A) It. mmmE.y c o n t ^ 0 . 0 0 s 
ft^-ti^i. mmm^n. 2dB^jb'r^o ^/c. gs 
= 7 5 d Byvcom^ (mmmm : ^b) it. mmmKv 
cont^o. 00 svmts'^^^. mn*^^o. a 
d smtir^^ 

[0 0 2 2] mmr:'^i>mK<Dmiitmi^hrix{.>^(D 

[0 0 2 3 ] Lfcf)^-^x. ^^mcDsmt. mmy'a-\z 

7>4t5j:L^iS^ftfc^3HT^F E TOb^^C^ffimEEOt'^ 

'^pr^<r^ct^^^ V ^ mmm'^mmr ^ c <b r ^ 
[ 0 0 2 4 ] *:rc. 74imm(omo:)smix mmm^^mt 



>K i?:f^«ia®±Vc o n t (OFF )^^. ^COL^C^IB 

[0 0 18] m-\±xm4 (a) {c-^-rJ:^CC. pJ^i^R 
mFET5rt^. jl^. m®mf±V c on t-/)^0. 3V 

VX^^^. m^m^(Dm^GS^SdOdBXVt^J:^X 
t^€>. 04 (b) tcti. L#C^ffl«EEVt h^m/^-Si© 

[ 0 0 1 9 ] a 3 ^mommmmx i>mm'ri> 

mmMf±V con t tf> 0 . 6 VcD^ft«BH"e:t >JS 

mm^NB^^^MAimxmtr^t ^<d. mmm\±t 
mMMcomi^^ ^ L r 0 . mmu^o:>m ^ g s 3 o 
dBy'v trj:^xi^^^ ^3 (b) t^ax mmmf£tm 

[0 0 2 0] ±lEL/cJ:5(c. mmMK<D 

mmmf)^ 0 . 3 v <b < . l /c?^?^ ^ xmmmmm 

mmm&tit. ^3^"j:c>^^4^c^-rj:o^cC»^ 
-:/'<DM#^^'r. mmmm:^mi.^t^^^ ct^t. mm 

m^mmF ET 5f)^i5 ^ ttj:mm'smy c o 

n t (ON) 5i:X?:r'«3n^o 
[0 0 2 1 ] 
h + 0. 3 — • (3) 

x^ ^mmm^m^.r^ c tx$>^. 

[0 02 5 ] 

nmm^^tr^m^io:>^^mmmF e t^wl. mmm 

HcD^fb^C J: ^ oT^«^ F E T<DW^gJn«Ji^^ J: o 
m^xi.^^0 

[0 0 2 6] y-:^.-^ur7.mmu. mi ^<^im2o:) 
/^-/Tx^FET^WL. mi(D^^'{ry.mFETcoy 
-:^'mmm2(D^^^r ::^mF E T coy- h^^C^^h 
ti. ^2cD^wr;^fflFET<?:)v-xmtt7&^pJS?S»ffl 

[0 02 7] 4^mM(oMM&c:^^^x{t. w^mmmF 

ETC0y-:^>Cc^^hti^m2(OJ^'<r:^mFET(Dm 

imua^xo^nmt . m2<Dr<^r 7.m f e tc7> f u 
>m?jSstc<=fcory--xtsfnCc3iD^mEES$T5>^. ;^2 

CD >' ^ r X flg F E T CD V - X m /^^ 6 if* D r f# 6 1 1 -6 ^ 
i4r^^. tfxf:>%. «r«^^mFETOy-"X^NVT 

XJ^. m2cD^^Vrx;BF ETcr)Lti.^tiSf±icl£;Dr 
^fbf^c ^/c. CCDS^2cD/WrXfflF ETcDy-X 



5 

j:a^^<4r7.mFET (D^^m^ v± i^mmx' ^ ^ ^ -r ^ 
w^mmmFETcoL^i.mw.mibmMmtf^h'rti 

^WMmFET<Dv-:^^<^r:^i>mt>^ctt,ctj:^^ 
L ^ C ^ fa m EEO « 6 o ^ ^ V - - X ^ s H' T ;< 0 Sg t c cfc T 

[0028] ^fc. ^mmmnmviit. mmmm^^^ 

§m^m^^fci^mt'^^. mi<D^^^r:^mFET<D 

v-:^smm^^it-r^fc^. mzo^^^r^^mF et<d 

m2(D^ur:^.mFET(ov-:^mmm^m^m 

FETCDV-X^CEPflD^ri^CD-C. ^^mmmF ETO 

[0 0 2 9 ] ^Lr. ±Mmmm'^mt. xt}mn(D-m 
m^n^K mtjm^fhmmmF e j^mtimn^m^) m 

•To 

[0 0 3 0] ^/c. ±iB0lCD^^'-rTXmF ET^. ^ 

:^mmmnEm 2 <d^^ -{rxmFET coy- h cc^^ h 

X ffl F E T CD L ^ C ^ fB ^ J± jfi c c ^ r ^ ^ J: -5 

v-jxrflmt^m c7)/^^^rx^F E TOL^t^fii^H 
{1■ift^c-^^-Yr;^ Lri^^ot^. pJ^i^SfflF etcdl^ 

FETcDy-x • Fi^^>miurmi^u^^i&tirj:i,^imx 

[0 03 1 ]^/c. ±iB02c7)>'>'>fr;5;^F ET^^. V 

-yccim (v-ymn) ^fvbxmm^tifc^mm 
m^m±. Fi^^>'.cmmmKmumstifch<Dx^ 
0 . tiammmmxcomm^^^m'mm f e r cd y - 

;^^c^;t6nrc^^. m2(Dr<-^rzmF ET^coc^r 
4>Mi(Z)^^''rrxfflFETiiii«^cy-h ' y-xrsim 

!E5&^SI2 CD/W r xmF E TCOL ^l^ffimm^tiS^C^N^ 
±l20i:^^i:. ^2<D^^'^TX^F E Tcoy- h • 

y - xpaimjE^^ 2 c7>^ w r y>ffl F E to u ^ c^fflmffi 



(4) ^132 00 2 -3 68 56 2 

6 

i-4mc^<^r7.LXi^^(D{t. '^mm'MmF et(du-^ 

c ^ffi^JEO^^ii^?}CcM«T ^ c i # ^ J: ^ T 

[0 0 3 2] ^fc, ±M^mm^mF E T<!:^ l h^J^t^ 

[0 0 3 3] S/c. pf^S^flaF ETty:. ^(D^- 
^ r y - X ^c^x i (DmfiMCCi: D . nj^ 

(omMw^mmbx^^^. 0^0. y-h - y-xH<:o 

mi^L^mt^'^?>CtxmMS^::iZ^hU-)VLXK> 
[0 0 3 4 ] 

[ 0 0 3 5 3 la 1 ^t4^m^o:>m:m<Dmm^^ci?^^^^mt^m 
20 mm^mmxmfS^:^ntcmMm(Dmf&^yr;-rm^mx^ 

^mmmm^x:^^^ 1 0 im-^ai:^giiT7^)^«isfMt 

[0 0 3 6] pJ^m^mF E T 1 3 F U -O:^^^ 

nm 1 4 ^:^roxMmmn^xt}^^ 1 0 (^cmm^n. 

v-y^-/)m^mi b^^rbx-mmMmmi'rfy^^i 1 

30 mfittis-f i 2 ^\ ^m^mm f e t 1 3 h cc® 
Ki 6^:fiLxmm^rixi>?>, 

[0 0 3 7] ^m^nm 14, 15 itmM.mr£o:>Bm^ 

(o^bmm^ri^o a±(DmmxMnmiiF^n^mMmi'^ 

§82 7:^^«J?XSnrii^. CcDgP^(-SgI2cDSe*fiJ<!::BS 

[0 0 3 8] iN\it7^jmn. ouT^mtim^. vc 
o n t i^tpmmFEx^^. 
40 [0 0 3 9 ] s/c. ^mmmmi.mi>'^^^x^t. 
^m<Dx ^ ^c^mmmm f e t 5 <Dy -x ^csts s 
vxm^omm'mKv r e f ^Epjjrrr^R^oJc. pt^ 
^^fflFET i 3tcy-x/s'H^rx^-'3:^^/ca?)<Z)y- 
x/^vrxa?S2 e^gttfrc^-s. 
[0 04 0 ] ccDy-x^^^^TX|p]Sg2 6t;J:. 0 1 
CX^2(7:)^WTXfflF ET 1 8. 19c!:{Stn2 0, 2 
1, 2 2 ,2 3 ,2 4:|oJ:0'S«miEEntfn^S"?-I 7 cbGN 
D»iF2 5i^^6«^3nt:c^r. 15T^^««FET1 

3 CD L # c ^fiimrcD^^ 6-^ ^ ^?i«"r ^titg* wr s ^ 

50 O-C^-S. -O^O. "oL«^fflFET 1 3cDt^C^flm 



7 

T 1 3:^^iyj:^ ^'^y tU^mmW^mV c o n i (OF 

-So 

[0 04 1 ] M:Wmcmm^ir^ t . mmi^mmm- 1 

7 <hGND^T2 5c7)PflJ<:. |g 1 cn.M YrxmF ET 1 

iHlKcmLt:. ll2cD^A'^rXfflFET 1 9:fc5j:C?^«&x 
2 0,21 <Dii[?fJ|plg§ ^ . JStn 2 4 i ^ afe^tj iCjiM 

stirc^So ^L-c. Ml cD^^-rrxmp ET I 8<Dy 
- h (^cmmm&Bmm'f' i 2 f>mm^ m 1 r 

XfflFET I 8C7:)V-X7!?^^2cO>^^VTXfflFET 1 9 
[0 04 2] $/c. ||2CD>^s'^Tv^fflFET 1 QCDV-- 

[0 04 3] ii(±cr)<j: ^ tctiiS^ n;^c*lllfecDffJSI^<:^ 
[0 04 4] /c/cL. >^^Vr;^;|il8S(Z>^/^VTX.mF E 

[0 04 5 ] V-:^^^'-frX[p]fg2 6^S. ^l(7:)y^'^y 

;^fflFET 1 s<Dv-:^miiP^^m2(D^^^rxmFET 

I 9<D^'-hi<cm^htl. M2 0^^''f rxfflFET 1 9 
cDy-XS{a:^>^pI^jgE^fflFET 1 SOy-^XtC^^^ 

[0 04 6 ] ccDiiS^^^c^^^r^i. ^^mmmv ET 

I 3CDy'-;^^C^;t6tl€»02<D^^'^T;^raFET 1 9 

ET 1 9CDFU-Y>S?j£fCj:->ry--XtgSi2 OtC^D 
^mEP*T5>^. I|2CD/^VTX«FET 1 90y-X 

^fflFET 1 3«:Dy-x/SH^rx^^. ^zcon^ir^sm 

FET I 9(DL^i.mmmcic^oxmtt^. ^tc c 

(Dm2(D^Ur::^mF ET I 9 <Dv-:^mmt. mi<D 
^ur^smFET 1 S(Dv-7.miiL^^hm2(D^^^^r::^ 
mFET I 9<DL^i.mmK^mcxmhti^o 
X. mi(D^^'{T:^mFET 1 8<Dv-:^mmt. mi 

(D^^-YTX/SF ET 1 8(Dl.^i.mm±JCj:'^X^it't 
^(DX\ SJ^M^fflF ET 1 3c7)y-X^WTX|i. m 
\hJ^l^m20)j^^T:^mFET I 8. 1 9 c/:»L ^l^fii 

mmcizcxmi-f^. 
[0 04 7] '^mmnm f e t i 3 ^ i 

2(D^^>(r:^mFET 18, 1 Q(DWtkf)Hi.ii^mOX^ 



C5) ^^2 00 2 - 3 6 8 5 6 2 

8 

^i-r^i. r^mmmmF ET 1 3<DL^i>mmr£:^m 

nm:^^hrriXi.-^Bm^t. m :^'J:C^B2CD/"i-YTX 

fflPETcDt^^c^fflmnfecniig^cc-rnr^-D. c 

tK^cmcx^immmmF ET 1 3CDy-;^^^VTx^>g^ 

ifiS-r^wr^-iiSfflF ET 1 3c7>L^C^fimi±C0{^6o 

[0 048] s/c. ccommmx^t. mmm£w con 

10 t ;^^^ffr^C£Cci:J3. 01 c7)/^Vr;<fflFET 1 8 

<o^'-hmmmtr^. $tc. 01 (7:)/WTy>fflF E 
T 1 8(Dy-xmte^>y- hmficD5gft(Di^^>^^t:t>S 
/c2*^ft^^o 01 cD^WT:^fflFET 1 8(Dy-;^m 

m^mt-r^fci^. m2<D^^4r::^mFET i 9<Dy- 

hmi^ih^itL. 01(Z)^^''YTXfflFET 1 8i|HJ1ifc 

v-y.m.mty- hmiiL(Dmt(omm^^i^xmtr 

^„ 02<D^WT>^mFET 1 8^Dy-X«a^^W^« 

^^FET 1 3CDy-XfcBPtt]$n^cDt:. af^M^ffl 
F E T 1 3<Dy-xm('S. mmmS£V c o n t cD^ft 

20 ^cis i^xmt^-^i^ c ti)^x^ . mmiSim<DeMf)^-o!m 

[ 0 0 4 9 ] -e Lx. ±Mmmmi'^m2 a t^t. xmem 
<Dmm^m\ mtj^-^^^mmmmmF et m^^^ 

[0 05 0] tfc. ±Mm I (D^Ur 7.mF ET 1 8 

iit. h (^cmmms.y c o n t . f u ^ x^cmmms 

V r e f :^^EfJSn34l. y--X«^4?^>^02cD>'^ -^^r Xffl F 

ET 1 9(Dy- h^c^^hti^mm^mb. h • y 
-^^mMEE-^m KOJury.mFETcoL ^(.mmKn 

30 aJc^^sVTX^tiSJc^Jc, y-;^ffi$ii(:4 0 kQ«± 

^wrxfflFETi 8«^n^'n:ty <3bfcC^i:^^r* 

[0 0 5 1]«T. IS[^^ffll^r3 6^ci¥b<Si?B-r 

[ 0 0 5 2 ] 0 1 J: ^) . ©JiaUSffi* V c o n t . nJ^M 
^fflFET 1 3:feJ:(U^01 *5j:t>02c7:)/^-YrXfl9F E 
TIB. 1 9(0b^i.ymmEE^-r^XV t h (PI— CT) 
ffl) i-r^i. a,^CDmfi'^^O01(7>^~'f'TXfflFE 
40 T 1 8cDy-X^{4V s 1 8(i, 

Vsl8-Vcont-Vth »..(4) 

[0 0 5 3]*^#^CC. 02(D/>^'1'T>'^fflF ET 1 90y 
-XHev s 1 9**d?)^i. 
Vs 1 9=Vs 1 8--V t h 

=Vcon t-2Vt h • - - (5) 

[0 054] ccx\ mtK2 0(DmtAm^R2o. mm 

2 1 (Dm/im^R2 1 . c }^\(D'mii^V s s i L 

50 ^mmm f e tco y x tc^;t en^ b ,-?.com v s c 



V s c - f R 2 1 / ( R 2 0 + R 2 1 ) } x ( V s 19 
- V s s ) + V s s 

tfj:^. CCV. mf£V s smX'jKvm^^ti., L-^l^fii 
[0 05 5] 

Vss={(R23/(R23^R24)} -Vref 

c r x\ mmmKv r e f ^^^mmmF e t i 3 ^c>(^ 

V s e ^ V s 1 9/2 + V s s /2 

- (Vc o n t - 2 V t h) /2 

- (V c o n t + V s s ) /2 - 



(6) 2 0 0 2 - 3 6 8 5 6 2 

10 

^ffl F E T 1 3 CDTh >imh±t^ 0 . ^^SS^ittJiU U . 
M(^cmmmEy ret ^TCf ^ <!: . :t>mAhT^^^) . 

[0 0 5 6] CCr. mtLX. R2 0-R2 1 t?*^ 



+ V s s /2 
V t h 



( 6 ) 



T 1 3(DL#c^«mGEv t h<DUh->^^mmr^ct 

Vcont (OFF) =Vsc+V 



[0 0 5 7] pf^««ffiFET 1 Si^Oct. ±13 ( 2 ) S; 
^fflC^^C l^^. ( 2 ) 5^<DV r e f 4Cta^ 

(2 ) s:;^^. 

t h 



= (Vcont (OFF)+Vss)/2 

- V t h + V t h 
- (Vcon t (OFF) +Vs s) /2 



Vcont (OFF) =Vss 
[0 05 8] il) ^-Clit. ^^mcw th<Dm^^tS:i.K 
^Wr;^fflFET 18, 1 OcDU^l^ffimiEV t h:^^^ 

IffVcont (OFF) ^t. "^comm^^arjii.^ 



^mr^oj^mmmF et i scoL^c^e^jEv t h-f)^ 

fj:^mmm!£V cent ( OF F ) S¥»ft*«|5I 
[0 0 5 9] CCV. oJ^MSfflFETl 3(DL^Uffl 

j:'^^tytrj:^mmM!£VcQni (OFF) 51. ^ 

ont (OFF) . miiV s c:feJ:D^X'^l^fflmi±V t 
h(D^jfc^^Lrc^^„ liEEVs 0^5: (6) ^J:f:). L 
^0^«i«jIV t h<Di;#^^tt-^. C<D 

fci^ic^i. /wr^^fflF ET 1 8, 

0 , 2 1, 2 2 CDfg|nfa:3^?5|§:^ ^ tlX C ^ 



• — (7) 

[0 0 6 0 ] J,>[±cr)»imcj:0. b^imMKV t h<D 

^{tccct^vc on t (OFF) oimmm^ii^. 

i^cSc cn^^Sl-C^L/cCD;!^^. (7) r^b-So 
[0 0 6 1 ] ^/c. mmt^cLx. (3 ) ^CC*>Cir4>, 
(6) ^^fflt^rs^j^^^i. 

30 Vcont (ON)=Vss + 0. 6 - • • (8) 
[0 0 6 2] (8) 5^tC^'C^rfe. {D^tmmc:^ 

I 3^^i^^'yat>tfj:^mmm!£v con i (on) 

[0 0 6 3 ] @3iC7^^-rJ:^fc. pJ^««fflFE 

T 1 3(Dt>mjv/j^'&itr^mmmf£v con i co$Effl 
40 cnt^. mmm&^^'^i^mnmF ET I 3(Dy 
x$>^. m3it. L^^^iAmj£(o^th^^^<Dm&mK^ 

<DmW:^^^j:i.^Ctiy^LXi^6o 0 L ^ C^fiimBEV 
t h CDg^fkfC^^r^/^^t)^^. V c o n t ( O F F ) 

m—x^6ct^9jkLxi^^. 
[0 06 4] rj:^. t>mm^mtr^mmmr±v c o 

50 Vcont (Dmmyjmwi<D zm^x^^. 
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[0 0 6 5 ] -o^ic. mmmf±(Dmm^c-:>i.>rmmr 

^^^ip. SifSffiV r e f ^'^^^:b^<T}\.^-^'Ht'^X ^ 

i^t^h. commit,, mmcom^^.^^^^fc^^xm 
[0 0 6 6 ] t^<Dm.mx{t. w^mmmv e t i 3 

:foJ:2>'||2(D^N-^r;^JBF ET 1 8, 1 OOLIri^fflm 10 

EEV t h ^>pr?]GAV t \itm^\\:^^h(Dt \yX 

(7 ) , (8) ^^miiiLxi.^^. mmat. .mi^dj: 
T 1 3 tm—y^^^^ :^(^cj: -oX u y y^f^cmMiy . t-^ 

u-^r^ h_tCC*Dt.^r pI^ffitifflF ET 1 3(DSm 
tc^t:fn«. pJ^i^^fflFET 1 3<f:^l:foJ:C>MI2(7:) 
•'^VrXflaFET 1 8. 1 9<D#tt*^3^{3![Sl— lfC-r€>C 

[0 06 7] -^Lr. y--x^^>f T::<ia8S2 eoc^or 

0itStA2 l(DfifA{iiR2 1 i^^^t^^L<^nt^J: 

[0 0 6 8 ] ±iSCDte&iR 2 3, R2 4^Coc^rti. M 
Ll^(DX\ minR2 3f^C-)l>XUWAR2 2^^h(Dm»i 
hX.h6. mtLX^^t. minR2 3^t. i&ijiR2 2<Dl 

[0 0 6 9 ] «±©j:^^c. -^m^mm^^c^^t. pj 
^^^^flaPET 1 3:o^^j: ^^:^-:7^i&€.i[|^al^ffvc 

ont (OFF) J; 5 i:t>i^j:^$iJSlimEV 

c o n t (ON) ^OL^i.>mmS.W t hcDfJIg* 

i(Dmmi>iK^<'r^ct^^x-^. mmmM^n^$<^ 
^cti)^x^^. cois*. mm • ^ft^(Z)rg)iiism^ 

[0 0 7 0] 



#l§ 2002-368562 
12 

n CD 6 o ^ V 7s y ^' r X H ^ ( c J: -o r fi « ^ 

[0 0 7 i ] ^/c. mm!Bm^i&< Lx. ^^K^m^^fxn 
^x^^m^nrnm^-^mt ^:?>. 

mi] ^mM(D^Mmmmi^ci^^mmm<Dmm^nkr 

mmmx^^. 

[02] m^mmm<Dmf^^n^'rmimx^^o 
^mmxh^o 

[US] mmm<Dmmm&^^mr^n^mx$>^. 

me] $imMo:>mm<DmPMc:ioi'f 6ms.v c o n t 

(OFF). Vsc. V t h(DUm^^mx^^o 
mi] tfiMf^Hc^i^^^^KV c on i (OFF), V 
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